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Nasal spray or nasal drops for the treatment of allergic rhinitis are disclosed comprising: a) an effective amount of a topical 
antihistamine to relieve histamine mediated symptoms where said topical nasal antihistamine is selected from the group consisting of 
levocabastine, azelastine and azatadine; b) an effective amount of a topical nasal steroid to reduce inflammation where said nasal steroid is 
selected from the group consisting of beclomethasone, flunisolide, triamcinolone, dexamethasone and budesonide; and c) sterile water. 
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THE COMBINATION OF TOPICAL NASAL ANTIHISTAMINES AND 
TOPICAL NASAL STEROIDS 

The present invention relates to prevention and treatment of the 
symptoms of seasonal and perennial allergic rhinitis. More particularly, the 
5 present invention relates to the prevention and treatment of the symptoms of 
seasonal and perennial allergic rhinitis by the application of a combination of 
topical nasal antihistamines and topical nasal steroids. 

BACKGROUND OF THE INVENTION 

Seasonal allergic rhinitis is most frequently caused by pollen, pollen 
10 fragments and mold spores. The airborne pollens, pollen fragments and mold 
spores are deposited on the nasal mucosa. In sensitive individuals, rhinitis 
symptoms develop which include puffy, sore eyes, sneezing, nasal 
congestion, sinus headaches and fatigue. 

The chronic symptoms of perennial allergic rhinitis are most frequently 
15 caused by reaction to perennial allergens, such as, house dust mite, mold, 
cockroach, animal saliva, urine, and dander. The symptoms resemble those 
of seasonal allergic rhinitis but the duration is year round of episodic 
depending upon the source of the allergens. 

Antihistamines are the primary medicaments employed to treat allergic 
20 rhinitis. Antihistamines are helpful to control sneezing, itching, and rhinorrhea 
as well as associated ocular symptoms but are ineffective in relieving nasal 
blockage. Antihistamines compete with histamine for binding to Hi receptors 
and thereby prevent the action of histamine which includes bronchospasm, 
edema, increased mucus secretion and itching. 

25 The antihistamines primarily in use today are orally active and 

administered. However, intranasally (topically) administered antihistamines, 
including azelastine and levocabastine have also been shown to be useful 
antihistamines in the treatment of allergic rhinitis. The intranasally 
administered antihistamines have a quick onset of action because they are 

30 delivered directly to the site of activity. 
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Also employed to treat allergic rhinitis are nasal steroids, particularly 
the corticosteroids. Such steroids have powerful effects on immunologic and 
hormonal processes and are very effective in treating the inflammation which 
accompanies the allergic reaction. Suitable nasal steroids known in use f 
5 today include beclamethasone, flunisolide, triamcinolone, dexamethasone 
and budesonide. 

SUMMARY OF THE INVENTION 

There is provided by the present invention a nasal spray or nasal drops 
for the treatment of allergic rhinitis comprising: 

10 a) an effective amount of a topical antihistamine to relieve histamine 

mediated symptoms where said topical nasal antihistamine is selected from 
the group consisting of levocabastine, azelastine and azatadine; 

b) an effective amount of a topical nasal steroid to reduce inflammation 
where said nasal steroid is selected from the group consisting of 

15 beclomethasone, flunisolide, triamcinolone, dexamethasone and budesonide; 
and 

c) sterile water. 

DETAILED DESCRIPTION OF THE INVENTION 

20 The topical antihistamines herein are potent H 1 receptor antagonists 

which relieve the histamine mediated symptoms, i.e. sneezing, runny nose, 
itchy nose, etc. The H 1 receptor antagonists block the receptor sites and 
thereby block the expression of the histamine effect. Thus, persons skilled in 
the art understand that only a sufficient amount of the antihistamine should be 

25 administered to relieve histamine mediated symptoms and no more. This 
amount will vary depending on whether levocabastine, azelastine or 
azatadine is employed. In the case of levocabastine from about 0.05 to about 
10 mg and preferably from about 0.5 to about 5 mg should be administered in 
this combination every 4 to 12 hours. In the case of azelastine from about 

30 0.05 to about 1 0 mg and preferably from about 0.5 to about 5 mg should be 
administered in this combination every 4 to 1 2 hours. In the case of 
azatadine, from about 0.05 to about 1 0 and preferably from about 0.5 to about 



4 
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5 mg should be administered in this combination every 4 to 12 hours. To 
achieve these dosage ranges, levocabastine should constitute of the nasal 
spray or nasal drops composition from about 0.2 to about 40 mg/ml and 
preferably from about 2 to about 20 mg/ml. To achieve these dosage ranges, 
5 azelastine should constitute of the nasal spray or nasal drops composition 
from about 0.2 to about 40 mg/ml and preferably from about 2 to about 20 
mg/ml. Similarly, azatadine should constitute from about 0.2 to about 40 
mg/ml and preferably from about 2 to about 20 mg/ml. 

10 Levocabastine as used herein includes levocabastine and its 

pharmaceutical ly acceptable acid addition salts. Suitable salts include the 
hydrochloric, hydrobromic, sulfuric, nitric, acetic, propionic, butanedioic, etc. 
salts. The preferred salt is hydrochloric. Levocabastine, (-)-[3S-1(cis),3,4]-1- 
I4-cyano-4-(4-fluorophenyl)cyclohexyl]-3-methyl-4-phenyl-4-piperidine 

15 carboxylic acid, is a well known compound and may be prepared by the 

method of U.S. Pat. 4,369,184, EP 34,415 or Stokbroekx, R. A., et al. v Drug 
Dev. Res. 8: 87-93 (1986). 

Azelastine as used herein, includes azelastine and its pharmacutically 
20 acceptable salts. Preferred are the acid addition salts, such as, the hydrohalo 
salts and salts with organic acids. Preferred salts include hydrochloride 
hydrobromidic, embonic acid, maleic acid, citric acid and tartaric acid salts. 
Azelastine, 4-(p-chlorobenzyl)-2-[N-methyl-perhydroazepin-4-yl)-1-(2H)- 
phthalazinone, is a well known compound and may be prepared according to 
25 Belg. Pat. 778,269; Vogelsang et al., U.S. Pat. 3,813,384 and Scheffler et al. 9 
Arch. Pharm. 321 , 205 (1 988). 

Azatadine as used herein includes azatadine and its pharmaceutical^ 
acceptable salts. Preferred salts of azatadine include its maleate, sulfate, 
30 succinate and acetate salts. Aztadine, 4-aza-5-(N-methyl-4-piperidinyIidene)- 
10,1 1-dinydro-5H-dibenzo[a,d]cycloheptene, is a well known compound and 
may be prepared according to Belg. Pat. 647,043; U.S. Pat. 3,3577,986 and 
Villani et al., J. Med. Chem. 15, 750 (1972). 



35 



The topical nasal steroids for use herein are corticosteroids which 
inhibit the release of mediators for the symptoms associated with allergic 
rhinitis from mast cells and basophils. They also reduce inflammation and 
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suppress neutrophil chemotaxis. The topical nasal steroids herein have 
relatively few side effects but are known to cause nasal irritation, drying and 
epistaxis with use of nasal sprays. Thus, persons skilled in the art understand 
that only a sufficient amount of nasal steroid should be administered to inhibit 
5 mast cell mediator release and inflammation and no more. This amount will 
vary depending on whether bectomethasone, flunisolide, triamcinolone, 
dexamethasone or budesonide is employed. Further, the nasal steroids are 
relatively long acting and alone can be administered once or twice daily. 
However, when used in conjunction with an active ingredient requiring more 

1 0 frequent administration, the amount of nas? 1 steroid must be adjusted 
accordingly. For beclomethasone, from about 10 to about 100 meg, and 
preferably from about 1 5 to about 85 meg should be administered in this 
combination every 4 to 12 hours. To achieve these dosage ranges, the 
beclomethasone should constitute of the nasal spray or nasal drops 

15 composition from about 0.05 to about 0.5 mg/ml, and preferably from about 
0.1 to about 0.3 mg/ml. For flunisolide, from about 30 to about 300 meg, and 
preferably from about 50 to about 200 meg should be administered in this 
combination every 4 to 12 hours. To achieve these dosage ranges, the 
flunisolide should constitute of the nasal spray or nasal drops composition 

20 from about 0.1 to about 1 .0 mg/ml, and preferably from about 0.1 5 to about 
0.5 mg/ml. For triamcinolone, from about 10 to about 100 meg, and 
preferably from about 15 to about 85 meg should be administered in this 
combination every 4 to 12 hours. To achieve these dosage ranges, the 
triamcinolone should constitute of the nasal spray or nasal drops composition 

25 from about 0.05 to about 0.5 mg/ml, and preferably from about 0.1 to about 
0.3 mg/ml. For dexamethasone, from about 40 to about 400 meg, and 
preferably from about 60 to about 340 meg should be administered in this 
combination every 4 to 1 2 hours. To achieve these dosage ranges, the 
dexamethasone should constitute of the nasal spray or nasal drops 

30 composition from about 0.2 to about 2.0 mg/ml, and preferably from about 0.4 
to about 1.2 mg/ml. For budesonide, from about 40 to about 400 meg, and 
preferably from about 60 to about 340 meg should be administered in this 
combination every 4 to 12 hours. To achieve these dosage ranges, the 
budesonide should constitute of the nasal spray or nasal drops composition 

35 from about 0.2 to about 2.0 mg/ml, and preferably from about 0.4 to about 1.2 
mg/ml. 
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The corticosteroid topical nasal steroids are, as a general matter, 
poorly soluble in water. Thus, they are administered in particulate form, as a 
micronized suspension in a suitable carrier/solvent system. For the treatment 
of the lung, it is desirable to produce aerosol particle sizes of less than 3 

5 microns. However, in the instant case where it is desirable to treat nasal 
symptoms, the necessity of producing an aerosol of small particles is 
removed. For the present invention, it is only necessary to create a stable 
suspension of the corticosteroid in water which can be delivered by drops or 
spray directly into the nasal passages. The particle size of the corticosteroid 

10 in suspension is not critical so long as the particle is small enough that the 
amount of compound available for therapeutic activity is not surface area 
limited and the particle is stable in suspension. The suspension may be 
maintained with suitable liposomes. Preferably, however, the suspension is 
maintained by use of solubilizing agents and a suitable surfactant. 

15 Solubilizing agents herein include 1,2-propane diol, 1,3-propane diol, 

polyethylene glycol having a molecular weight of 100 to 800, dipropylene 
glycol, or ethanol. A suitable surfactant may be a pharmaceutical^ 
acceptable non-ionic, anionic or cationic surfactant. Examples of suitable 
non-ionic surfactants include glycerol fatty acid esters such as glycerol 

20 monostearate, glycol fatty acid esters such as propylene glycol monostearate, 
polyhydric alcohol fatty acid esters such as polyethylene glycol (400) 
monooleate, polyoxyethylene fatty acid esters such as polyoxyethylene (40) 
stearate, polyoxyethylene fatty alcohol ethers such as polyoxyethylene (20) 
stearyl ether, polyoxyethylene sorbitan fatty acid esters such as 

25 polyoxyethylene sorbitan monostearate or polysorbate 20, fatty acid 

ethanolamides and their derivatives such as the diethanolamide of stearic 
acid, and the like. Examples of suitable anionic surfactants are soaps 
including alkali soaps, such as sodium, potassium and ammonium salts of 
aliphatic carboxylic acids, usually a fatty acids, such as sodium stearate. 

30 Organic amine soaps, also included, include organic amine salts of aliphatic 
carboxylic acids, usually fatty acids, such as triethanolamine stearate. 
Another class of suitable soaps is the metallic soaps, salts of polyvalent 
metals and aliphatic carboxylic acids, usually fatty acids, such as aluminum 
stearate. Examples of suitable cationic surfactants include amine salts such 

35 as octadecyl ammonium chloride, quarternary ammonium compounds such 
as benzalkonium chloride. Other examples of these and other suitable 
surfactants can be found in "Pharmaceutical Emulsions and Emulsifying 
Agents" by Lawrence M. Spatton, second edition; The Chemist and Druggist, 
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London; "Emulsions' Theory and Practice" by Paul Becher, Reinhold 

Publishing Corporation, New York; and "Detergents and Emulsifyers, 1969 

Annual" by John M. McCutcheon, Morristown, NJ., the disclosures thereof 

being incorporated herein by reference. t 

5 

Only sufficient solubilizing agent and surfactant should be employed to 
stabilize the suspension/emulsion. Generally there should be employed from 
about 5 to about 30% w/v and preferably from 10 to about 25% w/v of 
cosolvent. Likewise, there should be employed from about 0.1 to about 10% 
1 0 w/v and preferably from about 0.5 to about 5% w/v of surfactant. 

Bedamethasone as used herein includes beclamethasone, 
beclamethasone acetate, beclamethasone valerate, beclamethasone 
propionate, beclamethasone dipropionate and the like, including the hydrates 
15 thereof. Beclamethose, g-chloro-H.IT^I-trihydroxy-ie-methylpregna-l^- 
diene-3,20-dione, may be obtained commercially and is prepared according to 
Brit. Pat. 912,378 and Brit. Pat. 901 ,093. Beclamethasone is commercially 
available. 

20 Flunisolide as used herein includes flunisolide and flunisolide acetate 

and hydrates thereof. Flunisolide, 6-fluoro-1 1 ,21-dihydroxy-16,17-[(1- 
methylethylidene)bis(oxy)]pregna-1,4-diene-3,20-dione, may be prepared 
using S. roseochromogenes as in Brit. Pat. 933,867 and Chem. Abst. 60, 
3070f (1964) or using Cunninghamella blakesleeana as in U.S. pat. 

25 3,124,571. Flunisolide is also prepared in 4,273,710. Flunisolide is 
commercially available. 

Triamcinolone as used herein includes triamcinolone and its 16-ct, 21- 
diacetate; triamcinolone acetonide, and its 21 -acetate, 21-disodium 

30 phosphate, and 21 -hemisuccinate; triamcinolone benetonide and 

triamcinolone hexacetonide, including hydrates thereof. Triamcinolene, 9- 
fluoro-11, 16,1 7,21 -tetrahydroxypregna-1,4-diene-3,20-dione, may be 
prepared according to Bernstein et al., J. Am. Chem. Soc. 78, 5693 (1956) 
and 81, 1689 (1959); Thoma et al., J. Am. Chem. Soc. 79, 4818 (1957); U.S. 

35 Pat. 2,789,1 1 8 or U.S. Pat. 3,021 ,347. Triamcinolone acetonide may be 

prepared by stirring a suspension of triamcinolone in acetone in the presence 
of a trace of perchloric acid. Triamcinolone benetonide may be prepared 
according to Ger. Pat. 2,047,218 or U.S. Pat. 3,749,712. Triamcinolone 



WO 97/01337 PCT/US96/10789 

hexacetonide may be prepared according to U.S. pat. 3,457,348. The 
triamcinolone and derivatives as taught herein have been sold or are 
available commercially. 

5 Dexamethasone as used herein includes dexamethasone and its 21- 

phosphate, 21 -acetate, 21 -phosphate disodium salt, 21- 
dimethylaminoacetate, 21-isonicotinate, 17,21-dipropionate and 21-palmitate. 
Dexamethasone, (1 1 S, 16oc)-9-fluoro-1 1 , 17,21 -trihydroxy-16-methylpregna- 
1 ,4-diene-3,20-dione, may be prepared according to Arth et al., J. Am. Chem. 
10 Soc. 80, 3161 (1958); Oliveto et al., J. Am. Ohem. Soc. 80, 4431 (1958); U.S. 
Pat. 3,007,923; Ger. Pat. 1 ,1 13,690 or Brit. Pat. 869,51 1 . Dexamethasone is 
commercially available. 

Budesonide as used herein includes budesonide and its 
15 pharmaceutical^ acceptable salts. Preferred salts of budesonide include its 

palmitate, laurate, myristate, stearate, oleate, valerate and acetate salts. 

Budesonide, 16,1 7-butylidenebis(oxy)-1 1 ,21 -dihydroxypregna-1 ,4-diene-3,20- 

dione, is a well known compound and may be prepared according to U.S. Pat. 

No. 3,929,768, GB Pat. No. 1,429,922, or A. Thalen, R. L. Brattsand, 
20 Arzneimittel Forsch. 29, 1787 (1979). 

The nasal spray or nasal drop formulation herein can contain, in 
addition to the compounds discussed above antimicrobial agents, 
antioxidants, agents to increase viscosity, isotonic agents, buffers, solubilizing 

25 agents, surface active agents and the like. Suitable antimicrobial agents 
include chlorobutanol, phenyl mercuric nitrate, phenyl ethyl alcohol, 
thimerosal, the quaternary ammonium germicides, such as, benzalkonium 
chloride, benzethonium chloride or cetylpyridium chloride. Suitable 
antioxidants include sodium sulfite, sodium ascorbate, oxime sulfate, etc. The 

30 preferred isotonic agent is sodium chloride however, other isotonic agents 
such as dextrose, boric acid and sodium tartrate may be employed. The 
object of the buffer is to adjust the pH to one compatible with nasal mucous 
membranes and to stabilize the active ingredient. Ideally the target pH should 
vary between about 4 and about 6.5. Suitable buffers included phthalate 

35 buffers, borate buffers, phosphate buffers, such as HP04 2 VH2P04"» acetate 
buffers, such as acetic acid/sodium acetate, a bicarbonate buffer such as 
CO2/HCO3, or a citrate buffer, such as citric acid/citrate, also it may be 
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adjusted by simply adding an acid such as HCI to achieve the desired acidity. 
Suitable agents to increase viscosity include polyvinyl alcohol, cellulose 
derivatives, polyvinylpyrollidone, polysorbates or glycerine. Suitable surface 
active agents improve absorption by the nasal mucosa and include polyoxyl 
5 40 stearate, polyoxyethylene 50 stearate, polysorbate 80 and octoxynol. 

In general, the concentration of the additives will be in the range as 
follows: 

10 Additive % W/V 

antimicrobial agent 0.001 - 2.0 

antioxidant 0.01 - 0.20 

isotonic agent 0.01 - 0.50 

15 solubilizing agents 0.01- 1.0 

viscosity builders 0.1 - 2.0 

surface active agents 0.01 - 1 .0 

The buffer should be added in sufficient amount to achieve the pH range 
20 stated above of about 4.0 to about 6.5. 

Aerosol formulations and nose drops are prepared as per known 
techniques. The water employed should be of an appropriate pharmacutical 
grade of purified water. These formulations should be administered by drop 
25 or spray every 4 to 6 hours to obtain the desired relief. 
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WHAT IS CLAIMED IS: 

1 . A nasal spray or nasal drops formulation comprising: 

a) an effective amount of a topical antihistamine to relieve histamine 
mediated symptoms where said topical nasal antihistamine is selected from 

5 the group consisting of levocabastine, azelastine and azatadine; 

b) an effective amount of a topical nasal steroid to reduce inflammation 
where said nasal steroid is selected from thD group consisting of 
beclomethasone, flunisoiide, triamcinolone, dexamethasone and budesonide; 
and 

10 c) sterile water. 

2. The formulation of claim 1 wherein said topical nasal antihistamine is 
levocabastine and said topical nasal steroid is selected from the group 
consisting of beclomethasone, flunisoiide, triamcinolone, dexamethasone and 
budesonide. 

15 3. The formulation of claim 1 wherein said topical nasal antihistamine is 
azelastine and said topical nasal steroid is selected from the group consisting 
of beclomethasone, flunisoiide, triamcinolone, dexamethasone and 
budesonide. 

4. The formulation of claim 1 wherein said topical nasal antihistamine is 
20 azatadine and said topical nasal steroid is selected from the group consisting 

of beclomethasone, flunisoiide, triamcinolone, dexamethasone and 
budesonide. 

5. The formulation of claim 1 wherein said levocabastine constitutes of 
the nasal spray or nasal drops composition from about 0.2 to about 40 mg/ml; 

25 said azelastine constitutes of the nasal spray or nasal drops composition from 
about 0.2 to about 40 mg/ml; and said azatadine constitutes of the nasal 
spray or nasal drops composition from about 0.2 to about 40 mg/ml. 

6. The formulation of claim 1 wherein said beclomethasone constitutes of 
the nasal spray or nasal drops composition from about 0.05 to about 0.5 
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mg/ml; said flunisolide constitutes of the nasal spray or nasal drops 
composition from about 0.1 to about 1.0 mg/ml; said triamcinolone constitutes 
of the nasal spray or nasal drops composition from about 0.05 to about 0.5 
mg/ml; said dexamethasone constitutes of the nasal spray or nasal drops 
5 composition from about 0.2 to about 2.0 mg/ml; and said budesonide 

constitutes of the nasal spray or nasal drops composition from about 0.2 to 
about 2.0 mg/ml. 
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